Effects produced by infusion of a free radical-generating solution into the diaphragm.
Although studies have examined the susceptibility and pattern of injury induced by infusion of free radical-generating solutions into a number of vital organs, no such investigation has been performed for the diaphragm. The purpose of the present study was to examine the susceptibility of the diaphragm to damage by a free radical-generating solution (iron-ADP complexes). Studies were performed using an in situ canine diaphragmatic strip preparation in which the phrenic artery supplying the strip was cannulated and perfused with blood from the ipsilateral femoral artery. Four groups of studies were performed: (1) a group in which saline was infused into the arterial supply of the diaphragm for 15 min; (2) a group in which a solution of iron-ADP was infused; (3) a group in which both iron-ADP and superoxide dismutase (SOD), a free radical scavenger, were infused; and (4) a group given iron-ADP and denatured SOD. Strip tension and blood flow were monitored during electrically induced diaphragmatic contractions for 15 min before intraphrenic infusions, during the period of infusions, and for 90 min after cessation of infusions. We found that diaphragm tension did not change over time in saline-treated control animals but fell significantly in animals in which iron-ADP was infused. The effects of iron-ADP were largely prevented by concomitant administration of active SOD, but not by denatured SOD. On average, at 90 min after cessation of infusions, tension had fallen to 82 +/- 6, 41 +/- 8, 63 +/- 4, and 28 +/- 9% of its initial value in saline, iron-ADP, iron-ADP/SOD, and iron-ADP/denatured SOD groups, respectively (p < 0.001 for comparison of the four groups, with saline and iron-ADP/SOD groups different from the other two groups). Diaphragm blood flow did not change significantly in any group. These data suggest that free radical-mediated diaphragmatic injury can result in a marked reduction in diaphragm contractility.